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SROLFLHV WKHHQKDQFHPHQWRIKLVWRULFDO WRZQVHVSHFLDOO\ WKRVHQRZDEDQGRQHG LVRISDUWLFXODU LPSRUWDQFHGXH WR
WKHLUFRQVLGHUDEOHSRWHQWLDOLQVSLWHRIWDPSHULQJVXIIHUHGEHIRUHWKHLUILQDODEDQGRQPHQW&DODEUz)&DPSROR'
&DVVDOLD*7UDPRQWDQD&7KLVSDSHUDLPVWRSURYLGHDWRROIRUWKHV\QWKHWLFHVWLPDWHRIKLVWRULFDOEXLOGLQJ




DFWXDO FRQGLWLRQV RI GHJUDGDWLRQ DQG WKHUHIRUH WR FOHDUO\ GHILQH WKH W\SH DQG WKH DPRXQW RI LQWHUYHQWLRQV WR EH
FDUULHG RXW $QWRQLXFFL 9 	 0DUHOOD *  7KH GHYHORSHG SURFHGXUH FDOOHG 'H6& 'HWHUPLQDWLRQ RI
6\QWKHWLFFRVWVFXUUHQWO\LQWKHWHVWLQJSKDVHLVEDVHGRQVRPHFRQVLGHUDWLRQVDULVLQJIURPILHOGREVHUYDWLRQV
x ,Q WKH FDVH RI DEDQGRQHG KLVWRULFDO KHULWDJH EXLOGLQJV IRU WKH SXUSRVH RI LWV UHXVH LWV LQWHULRU PXVW EH












7KURXJK WKH XVH RI VDPSOH EXLOGLQJV UHSUHVHQWLQJ WKH WKUHH GHJUDGDWLRQ OHYHOV DQGZKHUH LW LV SRVVLEOH WR HQWHU
LQVLGHZHFDQHVWLPDWHHVWLPDWHGWKHSDUDPHWULFFRVWVWRDSSO\WKHQWRDOOWKHEXLOGLQJVWREHUHFRYHUHG








WKH 5DSLG (VWLPDWLYH 0HWKRG 0(5 $FFRUGLQJ WR WKLV DSSURDFK RQFH WKH OHYHO RI GHJUDGDWLRQ RI LQGLYLGXDO
IXQFWLRQDO HOHPHQWV WKDW FRPSRVHDEXLOGLQJ LVGHWHUPLQHGZHFDQ WKHQGHWHUPLQH WKHRYHUDOOGHJUDGDWLRQ LQGH[










HDFK VDPSOH EXLOGLQJ WKH FRVW SHU VTXDUHPHWHU 7R JHW WKH LQWHUYHQWLRQ WRWDO FRVWPXVW EHPXOWLSOLHGZLWK WKH
SDUDPHWULF FRVW DWWULEXWHG WR HDFK VDPSOH EXLOGLQJ RI HDFK W\SH IRU WKH VXP RI WKH VXUIDFHV RI EXLOGLQJV WR EH
LQFOXGHGLQWKHUHVWRUDWLRQSURMHFW7KLVPHWKRGLVIDLUO\IDVWDQGUHTXLUHVFDUHIXOSUHOLPLQDU\GLVFHUQPHQWWREHDEOH
WRLGHQWLI\WKHVDPSOHEXLOGLQJV0ROOLFD(0XVROLQR0
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6WLOO 'H0DUH DQG0RUDQR IRU WKH UHFRYHU\ RI WKH 6DVVL RI 0DWHUD KDYH GHYHORSHG WZR PRGHOV EDVLFDOO\
FRQVWLWXWHGDQG MRLQHGE\ WZRSKDVHVZKLFKDUH LQVSLUHGE\SUHYLRXVPHWKRGV«GHJUDGDWLRQFDWDORJLQJ IRU WKH
LGHQWLILFDWLRQRIDEXLOGLQJV
FRQVHUYDWLRQVWDWXVDQGWKHHVWLPDWLRQIXQFWLRQRIWKHFRVWRIUHFRYHU\7KHILUVWPRGHO
VWDWLVWLFDO HPSLULFDO LV DPRQJ PL[HG SURFHGXUHV WKURXJK WKH VXP RI WKH DYHUDJH XQLW FRVW RI HDFK IXQFWLRQDO
HOHPHQW IRU HDFK W\SH RI LGHQWLILHG GHJUDGDWLRQPXOWLSOLHG E\ WKH KDELWDEOH DUHD RI WKH EXLOGLQJ H[DPLQHG WKH
UHFRYHU\ FRVW LV GHWHUPLQHG (VVHQWLDOO\ WKH OHYHO RI GHJUDGDWLRQ LV GHILQHG IURP HDFK IXQFWLRQDO HOHPHQW RI WKH
EXLOGLQJ DFFRUGLQJ WR WKH JHQHUDO FODVVLILFDWLRQ PDGH LQ WKH SUHOLPLQDU\ SKDVH WKH DYHUDJH XQLW FRVW LV IRXQG







DDDQDYHUDJHXQLWFRVWRIUHFRYHU\RIVLQJOHIXQFWLRQDOXQLWV     
;KDELWDEOHDUHD
7KH VHFRQG PRGHO EDVHG RQ PXOWLSOH UHJUHVVLRQ DQDO\VLV HVWLPDWHV WKH UHFRYHU\ FRVWV LQ IXQFWLRQ RI WKH
H[SOLFDWLYHYDULDEOHV LGHQWLILHG LQ WKH OHYHORIGHJUDGDWLRQRI WKHHOHPHQWV DQG WKHKDELWDEOHDUHDRI WKHSURSHUW\





3ROLWHFQLFR GL 0LODQR 7KLV SURFHGXUH UHTXLUHV DQ H[WUHPHO\ OLPLWHG LQIRUPDWLRQ IUDPHZRUN DQG LV GHVLJQHG
DFFRUGLQJRIXSGDWHVWR'355HJXODWLRQLPSOHPHQWLQJWKH&RGHRI&RQWUDFWVRQWKHSRVVLELOLW\RISXWWLQJ
LQ FRPSHWLWLYH WHQGHUV EDVLV IRU IHDVLELOLW\ VWXGLHV DQG SUHOLPLQDU\ SURMHFWV 8WLFD *  7KH SURSRVHG
HVWLPDWLRQSURFHGXUHFRQVLVWVLQWKUHHSKDVHV
D LGHQWLILFDWLRQ RI D FODVVLILFDWLRQ SODQ ZKLFK KDV WKH DLP WR LGHQWLI\ VLJQLILFDQW GHVFULSWRUV IRU SURMHFW
GHYHORSPHQWGLYLGHGLQWRSRVVLEOHWKHPDWLFDUHDV












0RUH JHQHUDOO\ LQ WKH OLWHUDWXUH WKH DSSURDFK WR WKH UHFRYHU\ RI WKH KLVWRULFDO FHQWHU FKDQJHV DQG HYROYHV
GHSHQGLQJ RQ WKH FXOWXUDO FRQWH[W DQG VLWXDWLRQV LQ ZKLFK LW LV IRUPXODWHG VSHFLILFDOO\ UHIHUV WR WKH EDVLF





9HU\ XVHIXO IRU RXU SXUSRVHV LV WKH H[SHULHQFHPDGH GXULQJ WKH SRVWHDUWKTXDNH UHFRQVWUXFWLRQ LQ$EUX]]R LQ
2QWKDWRFFDVLRQLWZDVQHFHVVDU\WRLGHQWLI\LQDVKRUWWLPHDQGZLWKDVXEVWDQWLDOGHILFLWRILQIRUPDWLRQ
WKH DSSUR[LPDWH HVWLPDWH RI WKH FRVWV UHODWHG WR WKH UHFRYHU\ RI GDPDJHG EXLOGLQJV E\ WKH HDUWKTXDNH DLPHG DW
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IRUHFDVWLQJ WKH ILQDQFLDO QHHGV IRU WKH LPSOHPHQWDWLRQ RI WKH3ODQV RI5HFRQVWUXFWLRQ RI VHYHUDO KLVWRULFDO FHQWHU
&DUERQDUD67KHGHILQLWLRQRIWKHVHFRVWVZDVEDVHGRQWKHXVDELOLW\MXGJPHQWRIWKHEXLOGLQJVWRZKLFKD
SDUDPHWULF FRVW ZDV DWWULEXWHG UHVXOWLQJ IURP RUGHUV PDGH IRU WKH RFFDVLRQ E\ WKH 3UHVLGHQW RI WKH &RXQFLO RI
0LQLVWHUV7KHXVDELOLW\MXGJPHQWLQWXUQFDQEHGHGXFHGIURP$H'(6IRUP$JLELOLWjH'DQQRQHOO¶(PHUJHQ]D
6LVPLFDXVHGE\HQJLQHHUVIRUVXUYH\LQJLQWKHILHOGRIKRXVLQJLQWKHDIWHUPDWKRIWKHHDUWKTXDNH6HFWLRQRI
WKLV ERDUG DUH VL[ GLVWLQFW FDWHJRULHV RI RUGLQDU\ EXLOGLQJV LQ UHODWLRQ WR WKH GDPDJH RFFXUV DQG WKH VXEVHTXHQW
XVDELOLW\MXGJPHQWGLYLGHGLQ










RI WKH DPRXQWV QHFHVVDU\ IRU WKH UHFRYHU\ RI WKH EXLOGLQJV WR EH LQYHVWLJDWHG LQ VXEVHTXHQW SURMHFW
SKDVHVWKURXJKWKHGUDIWLQJRIELOOVRITXDQWLWLHV
,QIDFWWKHV\QWKHWLFHVWLPDWLRQDVUHSHDWHGO\VWDWHGE\WKHDXWKRUGRHVQRWVHHNWRLGHQWLI\WKHDFWXDOFRVWYDOXH









8VDELOLW\RXWFRPH( ¼PT  5HIHUHQFH XQLW FRVW WR EH FRQVLGHUHG DV FRQYHQLHQFH
ERXQGDU\ EHWZHHQ 




'HO *LXQWD 5HJ Q

)UDPHZRUN5HVHDUFK
)LUVWO\ LW LVQHFHVVDU\WRSODFHWKHUHVHDUFKDFWLYLW\ LQDELJJHURXWOLQHWKDWSURSRVHVWREXLOGDFXOWXUDOSODQRI
0HWURSROLWDQ FLW\ RI 5HJJLR &DODEULD WR ZKRVH VWUDWHJLF EDVH WKHUH LV WKH HQKDQFHPHQW RI LQQHU DUHDV DQG WKH
WDQJLEOHDQGLQWDQJLEOHFXOWXUDOKHULWDJHWKDWFKDUDFWHUL]HVWKHP7KHPDLQWKHPHRIWKHSURSRVDOLVWKHHQKDQFHPHQW
RI HOHPHQWV UHODWHG WR0HGLWHUUDQHDQ 'LHW
V RULJLQDO PHDQLQJ XQGHUVWRRG DV D OLIHVW\OH ,Q WKLV VHQVH WKH 'LHW
UHSUHVHQWWKHFXOWXUDOODQGVFDSHGHVLJQHGE\PDQLQWKHVHWHUULWRULHVGHILQLQJDSUHFLVHQDWXUDODQGFXOWXUDOPRVDLF
LQWKLVRXWOLQHDIXQGDPHQWDOUROHLVSOD\HGE\PDQ\KLVWRULFWRZQVFDUHWDNHUVRINQRZOHGJHDQGLGHQWLW\YDOXHVRI
JUHDW LPSRUWDQFH WR UHDOL]DWLRQ D GHYHORSPHQW WKDW LV WUXO\ VXVWDLQDEOH IRU WKHVH DUHDV KRZHYHU FODVVLILHG DV
GLVDGYDQWDJHG &DODEUz ) 'HOOD 6SLQD / 7UDPRQWDQD &  +HQFH WKH QHHG IRU QHZ LGHDV IRU WKH
GHWHUPLQDWLRQRIWKHUHFRYHU\FRVWV
3.1 The method De.S.C. - Determination of Synthetic costs 
%DVHG RQ WKH H[SHULPHQWV FRQGXFWHG VR IDU DQG WKH EDFNJURXQG SURYLGHG E\ WKH ELEOLRJUDSK\ LQ WKH SUHYLRXV
SDUDJUDSK D QHZ PHWKRG KDV EHHQ IRUPXODWHG WKURXJK WKLV H[SHULPHQWDWLRQ  'H6& GHVLJQHG IRU V\QWKHWLF
GHWHUPLQDWLRQRIWKHUHFRYHU\FRVWVIRUZLGHVSUHDGDUFKLWHFWXUDOKHULWDJHRIXQXVHGKLVWRULFWRZQVLQFRQGLWLRQVRI
FRQVLGHUDEOH LQIRUPDWLRQ GHILFLW 7KLV DSSURDFK DULVHV IURP WKH QHHG WR GR HYDOXDWLRQV LQ VLWXDWLRQZKHUH LV QRW
SRVVLEOH WRKDYHPRUH LQIRUPDWLRQ LQSURJUDPPLQJSKDVH WRXQGHUVWDQG WKHSRVVLEOHIHDVLELOLW\RIDK\SRWKHWLFDO
LQWHUYHQWLRQRIUHFRYHU\RQKLVWRULFDOEXLOGLQJV$OVRLWDULVHVIRUWKHGHWHUPLQDWLRQRIDVLJQLILFDQWFRVWYDOXHHYHQ
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LIQRW H[DFWO\HTXLYDOHQW WR WKDW UHVXOWLQJ IURPHVWLPDWHVRI VXEVHTXHQWSURMHFWSKDVHV7KLVYDOXH LV VXIILFLHQW WR
RULHQW DQGPDNH FKRLFHV LQ WKHSURJUDPPLQJSKDVH DLPHGDW UHQRYDWLRQRI WKH H[LVWLQJKHULWDJHRU LQ VLWXDWLRQV
ZKHUH KHULWDJH WR EH UHFRYHUHG LV QRW HDVLO\ DFFHVVLEOH )HDVLEOH K\SRWKHVLV FRXOG EH WKDW WKH UHFRYHU\ RI WKHVH
XQXVHGEXLOGLQJVLVIRUH[DPSOHIHDVLEOHE\WKHSURYLVLRQRISXEOLFIXQGVVXEMHFWWRWKHXVHRIVXFKSURSHUWLHVIRU
HFRQRPLFJRDOV WKDWKDYHSRVLWLYH LPSDFWRQ WKHDUHD  LQSDUWLFXODUKRWHO VHUYLFHVRU WRXULVW VHUYLFHV FUHDWLQJD
V\VWHPRILQFHQWLYHVIRFXVHGRQSXEOLFSULYDWHSDUWQHUVKLSORJLF&DODEUz)'HOOD6SLQD/'HOOD6SLQD/








x 3KDVH  GHILQLQJ RI WKH SRVVLEOH FDVHV RI YHULILDEOH FRQVHUYDWLRQ VWDWXV IURP ZKLFK LW LV SRVVLEOH WR





ILWWLQJV WR EH PDLQWDLQHG ,W LV DVVXPHG WKDW LQVLGH WKH UHPDNLQJ RI WKH WRLOHWV IORRU PDLQWHQDQFH
UHKDELOLWDWLQJSDLQWZRUNDQGZLQGRZUHSODFHPHQWWRJHWKHUZLWKWKHDGMXVWPHQWRIWKHHOHFWULFDOV\VWHPDQG
WKHUHDOL]DWLRQRIWKDWFRQGLWLRQLQJLVQHFHVVDU\
Class B DSSOLHV WRDEXLOGLQJ LQPHGLRFUHFRQVHUYDWLRQVWDWXV WKDWRXWVLGHKDV LWVYHUWLFDO VWUXFWXUHVVWLOO
LQWDFW EXW QHHGVPDLQWHQDQFH WR WKH URRILQJ IDFDGH DQG UHSODFHPHQWZLQGRZV ,W LV DVVXPHG LQVLGH WKH
UHPDNLQJRIWKHWRLOHWVZLWKLWVPDVRQU\IORRUVSDUWRISODVWHUVSDLQWLQJVIUDPHVDQGHOHFWULFDOZDWHUDQG
DLUFRQGLWLRQLQJV\VWHPLVQHFHVVDU\
Class C DSSOLHV WR D EXLOGLQJ LQ EDG FRQVHUYDWLRQ VWDWXV WKDW RXWVLGH SUHVHQWV SUREOHPV WR WKH VXSSRUW
VWUXFWXUHZKLFKZRXOGUHTXLUHDFRQVROLGDWLRQRIWKHPDVRQU\ZRUNDVZHOODVWKHUHSODFHPHQWRIWKHFRYHU
7KH SODVWHU IDFDGH LV LQ QHHG RI UHQRYDWLRQ DQG UHSODFHPHQW ZLQGRZV ,W LV DVVXPHG WKDW LQVLGH WKH



















,QWHUYHQWLRQV &ODVV$ &ODVV% &ODVV&
'HPROLWLRQ Ɣ Ɣ Ɣ
9HUWLFDOVWUXFWXUHV   Ɣ
5RRI  ż Ɣ
)DFDGH±RXWVLGHSODVWHUV  ż Ɣ
([WHUQDOZLQGRZIUDPHV ż Ɣ Ɣ
,URQZRUNV  Ɣ Ɣ
)ORRULQWHUVWRUH\  ż Ɣ
6DQLWDWLRQ Ɣ Ɣ Ɣ
:RUNVRIIRXQGDWLRQ   Ɣ
)ORRU ż Ɣ Ɣ
:DOO Ɣ Ɣ Ɣ
,QVLGHSODVWHUV  ż Ɣ
3DLQWLQJV Ɣ Ɣ Ɣ
,QWHUQDOZLQGRZVIUDPH Ɣ Ɣ Ɣ
:DWHUV\VWHP  Ɣ Ɣ
(OHFWULFV\VWHP ż Ɣ Ɣ
&RQGLWLRQLQJV\VWHP Ɣ Ɣ Ɣ
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x 3KDVHLGHQWLILFDWLRQRISDUDPHWULFUHFRYHU\FRVW 3F(85PðIRUHDFKSUHYLRXVO\GHILQHGFODVV 2QFH
GHFRPSRVHG WKH WKUHH VDPSOH EXLOGLQJV UHSUHVHQWDWLYH RI HDFK RI WKH WKUHH FDWHJRULHV LGHQWLILHG LQ WKH
SULQFLSDO IXQFWLRQDO HOHPHQWV DQG DIWHU KDYLQJ LGHQWLILHG LWV LQWHUYHQWLRQV WKURXJK D PHWULF HVWLPDWLYH







Total recovery cost  € 40.500,00
Class B 
Total recovery cost € 72.000,00 
Class C 






Class A U. C. €/m2 Class B U. C. €/m2 Class C U. C. €/m2 
EXLOGLQJ LQ JRRG
FRQVHUYDWLRQVWDWXV
 EXLOGLQJ LQ PHGLRFUH
FRQVHUYDWLRQVWDWXV




x 3KDVH  WKH GDWD FROOHFWLRQ UHODWHG WR WKH FRPPRQ KHULWDJH WR EH LQFOXGHG LQ WKH LQWHUYHQWLRQ DQG LWV
FDOFXODWLRQRIWKHFRVWVRIUHFRYHU\)RUWKLVVWHSZLOOXVHRIDSURSHUO\VHWXSIRUPWKDWORFDWHDQGUHJLVWHUV
GLPHQVLRQDOTXDQWLILFDWLRQQHFHVVDU\GDWDWRIUDPHWKHEXLOGLQJVWREHLQFOXGHGLQWKHUHFRYHU\SODQDQG








Class A U.A. m2 U. C. €/m2 TRC-A, Total recovery cost 
EXLOGLQJLQJRRGFRQVHUYDWLRQVWDWXV «««  ¼
Class B U.A. m2 U. C. €/m2 TRC-B,  Total recovery cost 
EXLOGLQJLQPHGLRFUHFRQVHUYDWLRQVWDWXV «««  ¼
Class C U.A. m2 U. C. €/m2 TRC-C,  Total recovery cost 
EXLOGLQJLQEDGFRQVHUYDWLRQVWDWXV «««  ¼


3KDVH  GHWHUPLQLQJ WKH WRWDO FRVW 7&, RI D K\SRWKHWLFDO LQWHUYHQWLRQ RI UHFRYHU\ RI UHXVDEOH GHHPHG
EXLOGLQJV IRU H[DPSOH IRU UHFHSWLYHSXUSRVHV LQ D VLWXDWLRQRI WRXULVP LQ WKHKLVWRULF WRZQVZLWKLQ WKH
SHUVSHFWLYHRIDODUJHUSURMHFWWKDWLQFOXGHVDSODQIRUWKHROG7RZQLQTXHVWLRQEDVHGRQWKHLURZQORFDO
UHVRXUFHV 7KLV FRVW 7,& LV GHWHUPLQHG E\ WKH VXP RI WKH LQGLYLGXDO UHFRYHU\ FRVWV FDOFXODWHG IRU HDFK
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EXLOGLQJGHWHFWHGE\PHDQVRIWKHIRUPVHH7DEOHDFFRUGLQJWRWKHIROORZLQJIRUPXOD
7,& 75&$75&$«75&$Q75&%75&%«75&%Q75&&75&

























Sassi of Matera experience 1997* L’Aquila experience, 2010 De.S.C.  experience, 2016*** 
building class parametric cost building class parametric cost building class parametric cost 
/RZGHJUDGDWLRQ ¼PT 8VDELOLW\RXWFRPH$ ¼PT &ODVV$ ¼PT
0HGLXPGHJUDGDWLRQ 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 Buildings N.  TRC, total recovery cost for each class 
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